During the last few years, large-scale enterprises that engage in commercial cultivation of edible mushrooms have been growing at a very fast pace, bringing about new changes to the industrial structure of the edible mushroom industry. Co-existence of large-scale enterprises and small-scale farmers has become the long-term status quo of the edible mushroom industry. How to promote proportional development for these two important industrial bodies has become a pressing issue for the edible mushroom industry in Shandong Province. This paper studies Co-opetition in the edible mushroom industry in Shandong Province, in regard to aspects and effect on industrial competition pattern, motives, benefits, potential challenges and evolution of co-opetition. This paper concludes that by carrying out price insurance on edible mushrooms, developing intermediary organizations and reinforcing government support, co-opetition between the two will become more efficient, which in turn, will promote the evolution to the mode of "balanced co-opetition" and optimize the organization of the edible mushroom industry.
Introduction
Competition and cooperation has long been two independent fields of study, until Brandenburger and Nalebuff published the book Co-opetition. In the book, they argued that co-opetition is the simultaneous competition and cooperation between enterprises, and applied game theory to the analysis of co-opetition [1] .
From that point on, the subject of co-opetition has been gaining more scholars' attention. At present, studies on co-opetition have focused on the following segments: the definition and formation of co-opetition (Bengtsson and bargaining power is weak, and they face higher market risks [2] . Therefore, their tendency to seek forming cooperative relationships is relatively high, as co-opetition means access to more resources, reinforcement of market power, entrance to new markets and so on [3] .
During the last few years, the industrial structure of China's edible mushroom industry has undergone a fundamental change; the number of large-scale enterprises that engage in commercial cultivation of edible mushrooms (simply referred to as "enterprises" in this paper) has been growing at a rapid speed. According to statistics from China Association of Edible Mushrooms, the number of large-scale enterprises in Shandong province has increased from around 20 in 2010 to 120 in 2013, with an annual growth rate of 81.71%. However, according to Shandong Association of Edible Mushrooms, small-scale farmers who engage in household production of mushrooms (simply referred as "farmers" in this paper) take up to 85% of the domestic edible mushroom output. The edible mushroom cultivation in China is still dominated by farmers instead of the fast growing enterprises. It can be concluded that the co-existence of enterprises and farmers has been and will be the long-term status quo of the edible mushroom industry in China. Under this status, the development of enterprises has brought fierce competition to the industry, threatening the survival of farmers. Furthermore, the number of enterprises has been growing rapidly, leading to fierce price competition among enterprises, which in turn resulted in a lower market price, lower profit margin, and higher rate of bankruptcy. Balancing the competition between and development of the two has become a pressing issue. This paper argues that forming cooperative relationship between the two can facilitate a 
Effect of Co-Opetition on Industrial Competition Pattern
The formation of a cooperative relationship between large-scale enterprises and small-scale farmers will transform the competition pattern of the industry. Before cooperative relationship is formed, the two are direct competitors. Applying Michael Porter's Five Forces Model (see Figure 1 ), large-scale enterprises and small-scale farmers are "industry rivalry", both facing competition from suppliers (namely raw material providers, production equipment providers and technology supporters, etc.), buyers (namely wholesale markets, supermarkets and end customers), potential entrants and substitutes (namely meat and vegetable producers). Provided all four other forces remain constant, after the formation of a cooperative relationship, the relationship between enterprises and farmers change from industry competitors to co-opetition partners, who are simultaneously cooperators and competitors. Competition between them changes as well, from peer competition in product market to competition along the value chain. Specifically, enterprises become suppliers for farmers by providing growing bags, fertilizers, pest control facilities, pesticide, technical support, marketing services, etc. At the same time, they are buyers from farmers as they purchase final edible mushroom products from them. It is the same for farmers; they buy production materials and services from enterprises while selling final products to them. Now instead of competing in product market, the two compete along the value chain to acquire resources and divide profits, and compete with the other four forces of competition as a whole, forming a new competition pattern for the edible mushroom industry (see Figure 2 ). 
Motives for Co-Opetition

Resource Dependence Motive for Co-Opetition
According to the resource dependence theory, in order to survive and thrive, firms have to only attain certain amount and types of resources. However, resource scarcity dictates that a firm has only limited access to resources and cannot acquire all the resources it needs; thus cooperation between different resources holders will come into being [4] . In the edible mushroom industry, enterprises enjoy advanced production techniques, more market information, strong bargaining power, diversified sale channels and sufficient financial support; while farmers are equipped with low cost production (mainly cost of labor, land, supervision and motivation and internal management) and high flexibility in entering and exiting the market, adjusting scale of production and so on [5] . In contrast, enterprises are faced with relatively high production costs and low flexibility, while farmers suffer from outdated production techniques, low bargaining power, limited market information and sale channels. Moreover, as informatization and urbanization advances, the industry environment changes as well; important resources for edible mushroom growers are no longer limited to the usual raw materials and land, as market information, logistics, sales channel and government support have become ever more crucial. Resources owned by enterprises and farmers are highly complementary, and with the industry environment changes, the two will be motivated to cooperate. Resource dependence also motivates enterprises and farmers to compete with each other. First, to survive and grow, they both need to continuously acquire resources. While resources are scarce, they are natural competitors. Second, the amount of crucial resources owned by enterprises is larger than that owned by farmers, together with the information asymmetry; farmers tend to be more dependent on enterprises in co-opetition. This will increase the chance of opportunistic behavior by enterprises, causing competition between the two.
Self-Interest Motive for Co-Opetition
Under the assumption of homo economicus, both enterprises and farmers are grading of final products, pricing of various production materials and distribution of profit etc. Also, if disagreements on those issues arise, it could lead to breach of contract from one or both parties, which will result in competition on product market from the two. Moreover, when in co-opetition one or both parties cannot achieve marginal profit that is higher than marginal cost, opportunistic behavior could occur [6] , leading to competition between enterprises and farmers.
Benefits of Co-Opetition between Enterprises and Farmers
Benefits of Cooperation
Benefits of cooperation between enterprises and farmers include but are not limited to: complementing each other on distribution of resources, achieving synergistic effect, improving production efficiency, lowering cost and increasing market share.
By cooperating with farmers, enterprises could achieve lower cost and higher flexibility of production. First, constrained by the biological properties of edible mushrooms and machinery limitations, edible mushrooms cultivation process is not fully automated, need for manual labor is still intensive, causing relatively high labor cost. Plus, enterprises have more complex organizational structures, resulting in higher overhead costs for management, marketing and technique personnel. In contrast, for farmers, it is family members who engage in edible mushroom production, cost of labor is usually not calculated separately. Moreover, farmers usually act as working labor and management personnel themselves, and no extra cost of labor applies. Second, unlike industrial production, production of edible mushroom is more complex and the growing of mushrooms is affected by various factors, causing the contribution of labor to the final product difficult to quantify. This may give rise to low work efficiency and high supervision difficulty, causing motivation and supervision cost to rise. In contrast, farmers usually are more efficient workers in that the work they put in during production directly affects the output and quality of final mushroom products, which determines how much money they make. Also, family members in a farmer's household are bonded by non-economic factors, they have a strong sense of identity and are highly motivated, reducing the need for and the cost of supervision and motivation. Third, enterprises' flexibility of production is con- 
Benefits of Competition
Besides cooperating, enterprises and farmers compete as well. Competition between the two could give rise to more efficient and specialized distribution of resources. In the case of co-opetition, farmers are in charge of the labor-intensive production processes, while enterprises are in charge of the information and technology intensive processes such as marketing, which leads to an efficient distribution of resources. Competition between the two in regards of profit sharing can improve overall efficiency and equality. On one hand, when disagreements and conflicts occur, efforts will be made to settle disagreements and solve conflicts. During the settlement, understanding comes with frequent communication, which will enhance trust and commitment of the two and improve overall efficiency of co-opetition. On the other hand, full competition and settling on profit sharing can perfect the profit sharing system, resulting in enterprises and farmers receiving fair and equitable share of the profit.
Most research considers farmers as a whole when studying the relationship between farmers and firms. However, a fact that is often ignored is that farmers are competitors among themselves. Every individual farmer seeks his or her own self-interest, so when cooperating with enterprises, they compete with one 
Potential Challenges of Co-Opetition
Enterprises Could Be Exposed to Higher Uncertainty of Revenue
In a cooperative relationship, enterprises purchase final mushroom product from farmers according to a contracted price. There are normally two kinds of contract price, one is a fixed price agreed upon by both parties, and another is fair market price at the time of purchase. When the product is purchased at a fixed price, (See Figure 4) since the price is agreed by both parties, the price Pf is considered to be higher than farmers' cost of production Cf. In this case, farmers will at a minimum have revenue of Rf, regardless of the relationship between contract price and market price. However, when the market price is Pm' (Pm' < Pm), revenue of enterprises is Re', and they suffer from a loss of Rf-Re'. When the contract price is fair market price (see Figure 5 ), assume both party enjoys revenue of R, now both of them face uncertainty of revenue. Specifically speaking, when market price Pm < Cf, both party are at loss; when market price is Pm' (Cf < Pm' < Ce), enterprises are at a loss of Ce-R while farmers still make a profit. When market price is Pm'' (Pm'' > Ce), both parties make a profit. When operating without farmers, enterprises only suffer from a loss when the market price is lower than their cost of production. It can be concluded that, after forming a cooperative relationship with farmers, a certain degree of farmers' revenue uncertainty is shared with the enterprises, exposing the enterprises to higher risks. Additionally, according to price statistics acquired from wholesale markets in Shandong by our research group, edible mushroom market price fluctuates significantly: five out of the top ten best-selling edible mushroom products has a fluctuation rate of more than 10% (see Table 1 ). Unstable market prices bring even more uncertainty to enterprises in a cooperative relationship with farmers, and challenges the maintenance of cooperative relationship.
Management and Coordination Cost for Enterprises May Increase
In the process of co-opetition, in order to promote co-operation and resolve conflicts, enterprises and farmers are exposed to management and coordination costs, which include communication cost, information cost, bargaining cost, etc.
A major portion of the internal management costs is borne by enterprises. First, due to the small production scale and large number of farmers, during co-opetition, one enterprise has to keep contact with each farmer individually, provide production guidance and assistance to individual farmers depending on their specific production conditions, thus leading to a significant rise in management and coordination costs [7] . Second, as co-opetition forms, the size of an organi- 
Exit Cost May Become More Significant for Farmers
When growing edible mushrooms by themselves, small-scale farmers' exit cost is low, as their cost of fixed assets is relatively low. After forming a cooperative relationship with enterprises, farmers' barriers to exit the edible mushroom industry may become more significant than before, in that both cost of fixed assets and asset specificity increases, leading to rise in exit cost. The largest investment in fixed assets for small-scale farmers is the mushroom growing sheds. Farmers normally build simple and basic mushroom growing sheds, which require relatively low investment and takes short time to recover the cost. While after forming cooperative relationship with enterprises, farmers are usually required by enterprises to renovate or even rebuild growing sheds, with implementation of mushroom shelves, pest control facilitation, temperature control devices and ventilation equipments, etc. Added investment in fixed assets increases sunk cost for farmers which in turn raise their barriers to exit. According to the field research of a co-opetition program in Shenxian County, Shandong Province, a growing shed that takes up about 200 m2 bears a building cost of 30,000 to 40,000 Chinese Yuan, while the cost of a newly renovated shed of similar size reaches up to 150,000 Chinese Yuan. In addition, due to the installation of growing shelves and specific equipment, asset specificity increases, meaning growing sheds cannot be used for cultivation of other crops. A case in point is that in some areas, when the season for mushroom growing passes, growing sheds are used to grow vegetables. But as the asset specificity of growing sheds increases, the sheds are left unutilized for a certain period of time every year, causing a rise in opportunity cost, and raising barriers to exit for farmers.
Partial Loss of Autonomy and Flexibility in Production for Farmers
In a cooperative relationship, farmers may suffer from partial loss of autonomy and flexibility in production. Enjoying strong bargaining power, advanced technology and production equipments, comprehensive market information, enterprises are normally in the leading role when it comes to decision-making such as choosing mushroom variety, deciding production scale, taking pest control measures and so on. Farmers are usually forced to abide by whatever decisions enterprises make, leading to partial loss of autonomy in production decisionmaking. In addition, farmers' production flexibility is compromised to certain degree. On one hand, due to partial loss of autonomy, farmers are unable to independently decide what mushrooms to grow and at what production scale, leading to less production flexibility. On the other hand, as a result of higher investment in fixed assets, flexibility in adjusting the scale of production and entering and exiting market is weakened. Farmers with less autonomy and flexibility in production may grow to be more dependent on enterprises, causing some of the risk in decision failure to transfer to farmers, thus increasing the possibility of opportunistic behavior from enterprises which puts the cooperative relationship at risk.
Institutional Evolution and Optimization of Co-Opetition
Institutional Evolution of Co-Opetition
Depending on the level of competition and cooperation, co-opetition can be di- Improving cooperation between the two can stimulate a synergy effect, promoting cooperative efficiency, and pushing the competition based mode to evolve into a higher level of co-opetition.
Optimization of Co-Opetition
The current state of the edible mushroom industry in Shandong Province is that, competition based mode is the most widespread type of cooperative relationship, there is more than enough competition but inadequate amount of cooperation involved. Therefore, the goal of promoting cooperation should be prioritized for policy making consideration. 
Developing Edible Mushroom Cooperatives
Enterprises and farmers in the edible mushroom industry suffer from low efficiency under the competition based co-opetition mode due to inadequate cooperation, which restrains the optimization of resources and maximization of overall benefits. The crucial element in promoting cooperation lies in enhancing the willingness to cooperate. Opportunistic motives along with management and coordination cost have adverse effects on the willingness to cooperate. Opportunistic motives, incomplete contracts, asymmetry of information and disproportional distribution of benefits may lead to non-cooperative behavior from farmers. [10] Through cooperatives, farmers who engage in small-scale production of edible mushroom can organize. Thus, their bargaining power can be strengthened, their autonomy and flexibility in production can be recovered to a certain degree, enabling farmers to obtain more market information, fight for reasonable share of profits, and promoting their willingness of cooperation. Cooperatives can promote farmers' willingness to cooperate with enterprises, as well as supervise and manage farmers, suppress their opportunistic motives and behaviors. In addition, cooperatives bear the cost of organizing and managing geographically scattered farmers, reducing management and coordination cost for enterprises, which can effectively increase enterprises' willingness to cooperate, promoting the evolvement of co-opetition toward the ultimate balanced mode.
Strengthening Government Support
As a mandatory institutional change factor, governmental support plays a crucial role in the institutional evolution of co-opetition partnership to the ultimate balanced mode in the edible mushroom industry. In real life, it is normally enterprises rather than small-scale farmers engaging in edible mushroom cultivation who initiate the formation of co-opetition. According to a survey of edible mushroom enterprises in Shandong Province, 41.67% of enterprises admitted that the prominent motive for initiating cooperative relationship with farmers is due to "Government support" 1 , most of these enterprises receive subsidies, financial support and tax exemptions from central, provincial, county and/or local governments. It is safe to conclude that governmental support plays an important role in promoting the co-opetition between small-scale farmers and large-scale enterprises. Current governmental support policies are mostly subjected to "leading agribusiness" (a large scale enterprise engaged in agriculture production that can largely contribute to local economic development), even though there is a large number of enterprises engaging in edible mushroom production, few qualify as a "leading business", and thus most are unable to benefit from the governmental support policies. In addition, existing support policies attempt to increase farmers' benefit indirectly through supporting "leading agribusiness", resulting in "rent-seeking" to a certain extent, failing to actually benefit farmers [11] . Therefore, to justify its actual purposes, governmental support should directly target farmers, as well as a wider range of enterprises.
